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Endovascular repair of an abdominal aortic aneurysm (AAA) offers hope of improved outcomes in patients presenting
with acute rupture. However, a high proportion of such patients have unfavorable proximal neck anatomy and are not
suitable for treatment with conventional endografts. Fenestrated endografts overcome the problem of a short proximal
neck, but at present their deployment is time consuming and therefore not easily applicable to a ruptured AAA. In this
case report, the authors describe a hybrid device (a composite thoracic and infrarenal stent graft) that was able to
overcome the problem of a short wide proximal neck in a patient with a ruptured AAA. (J Vasc Surg 2006;43:831-33.)Endovascular aneurysm repair (EVAR) offers an early
survival advantage that seems to be maintained for 2 to 4
years.1,2 The EVAR 2 trial in the United Kingdom suggests
that there is no survival benefit in patients considered unfit
for open abdominal aortic aneurysm (AAA) surgery.3
Thus, the emphasis may now shift toward patients who
present with a ruptured AAA. Despite advances in surgical
techniques, anesthesia, and intensive care, the surgical mor-
tality from this condition remains high and has not im-
proved significantly in the last few decades.4 Endovascular
techniques offer a hope of improving the outcome in this
patient group. However, there is some evidence that pa-
tients with acutely symptomatic and ruptured AAAs are
significantly less amenable to EVAR when compared with
asymptomatic individuals.5-7 One of the major limitations
of EVAR in treating such emergency cases is that a higher
proportion have unfavorable anatomy. Symptomatic and
ruptured AAAs tend to have shorter and wider necks, thus
making graft implantation more difficult.5-7
In our center, we have been performing EVAR in
symptomatic and ruptured AAAs for a few years. We en-
countered a patient with a very wide (40-mm) proximal
neck and describe how this problem can be overcome to
enable successful EVAR in a patient unfit for open repair.
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A 65-year-old man was referred from a peripheral hospital to
our institution with a 24-hour history of acute onset abdominal
pain and a tender, easily palpable AAA. He was known to have a
large AAA but had been previously turned down for elective repair
because of his poor general health. His medical history included
severe ischemic heart disease (cardiac failure with small bilateral
pleural effusions), type 2 diabetes mellitus, hypertension, periph-
eral vascular disease, renal dysfunction, cerebrovascular accident,
and atrial fibrillation (for which he received anticoagulation ther-
apy with warfarin).
A contrast-enhanced computed tomography (CT) scan of the
thorax and abdomen confirmed an infrarenal AAA and evidence of
a contained acute rupture to the left retroperitoneum (Fig 1).
There was significant retroperitoneal hematoma, and the admis-
sion hemoglobin concentration was 11.1 g/dL. The aneurysmwas
noted to have a maximum diameter of 83mm and a slightly conical
15-mm-long infrarenal neck ranging from 35 to 40 mm in diam-
eter. The aneurysm extended down to the aortic bifurcation but
did not involve either of the common iliac arteries.
On the basis of his medical history, the patient was considered
to be unfit for open repair and consented to undergo emergency
EVAR. The procedure was performed with the patient under light
general anesthesia. A bilateral common femoral artery cut-down
was performed for access. On-table angiography was performed to
confirm the position of the renal arteries. A 32  18 mm and
170-mm-long Talent bifurcated device (Medtronic Ltd, Watford,
UK) was deployed in the lower part of the aneurysm. A second
42-mm-diameter and 110-mm-long Talent thoracic tube graft
(with a supporting bar) was then deployed from within the bifur-
cated device to create a proximal seal. This device had a 15-mm-
long uncovered proximal end that was deployed across the renal
arteries. The fabric-covered part was deployed 7 mm below the
renal arteries. There was a 26-mm overlap between the two devices
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volume of contrast used was 250 mL (Visipaque 270; GE Health-
care, Chalfont St. Giles, UK). The hypogastric arteries were pre-
served bilaterally. A completion angiogram suggested a proximal
type I endoleak. Because the patient had received anticoagulation
therapy with warfarin, we elected to treat this conservatively.
After surgery, the patient spent 4 days in the high-dependency
unit and required temporary renal replacement therapy and man-
agement of heart failure due to uncontrolled atrial fibrillation. On
postoperative day 6, a follow-up CT scan revealed a persistent left
posterolateral type I endoleak into the aneurysm sac arising from
the proximal fixation site (Fig 2, B), but the previously noted
rupture site seemed sealed after the intervention. However, he
remained hemodynamically stable with no decrease in his hemo-
globin concentration and therefore continued to be treated con-
servatively. His further postoperative course was uneventful, and
he was discharged for rehabilitation on postoperative day 22.
His follow-up CT scan at 4 months showed resolution of the
endoleak. The follow-up CT scan at 36 months showed no en-
doleak and no increase in AAA diameter and showed that the stent
graft remained intact. The proximal segment of the endograft
contains concentric luminal thrombus, which we suspect is related
to the size discrepancy between the upper and lower endografts
(Fig 3).
DISCUSSION
Several studies have been performed to assess the ana-
tomic suitability of patients for EVAR with commercially
available stent graft systems.8-10 These have shown that a
high proportion of patients are not amenable to EVAR
because of unfavorable proximal neck anatomy. Kapma et
al11 found that 46% of the patients evaluated for emergency
EVAR were not suitable because of a short proximal neck.
It is possible to achieve a seal with a short neck, although
this may not be durable in the long term. However, in a
rupture situation, the immediate goal is to stabilize the rup-
ture and save the patient’s life. Therefore, a 5- to 15-mm-long
Fig 1. Contained acute rupture of an abdominal aortic aneurysm
to the left retroperitoneum.neck perhaps should not be a contraindication to emergencyEVAR.11 Otherwise, considerable changes in the sizes of
devices and proximal attachment techniques need to be
made before most AAAs can be treated with EVAR.8
Limitations caused by proximal neck anatomy have
been the major driving force behind development of de-
vices with extended sealing zones. Fenestrated devices
overcome the problem of the short proximal neck, and early
Fig 2. A, Plain radiograph demonstrating the configuration of
the composite stent graft. B, Left posterolateral type I endoleak
arising from the proximal fixation site.results in the elective setting have been promising.12 How-
JOURNAL OF VASCULAR SURGERY
Volume 43, Number 4 Grey, Butterfield, and Nasim 833ever, it is a technically more complex procedure, and at
present this technique is not easily applicable to patients
presenting with acute rupture. In our patient, we success-
fully used a hybrid device consisting of commercially avail-
able components in common use to overcome the problem
of a short wide neck. The term hybrid is used to describe a
composite device comprising both a thoracic and an infra-
renal stent graft. The deployment of the wider thoracic
graft from within the bifurcated graft allows a potential for
overlap, which overcomes the problem with regard to the
length of the device. We recommend that the bifurcated
device be positioned such that it allows an overlap of at least
20 mm to minimize the risk of endoleak at this site. It is
essential that the level of deployment of the bifurcated
device be guided by the length of the proximal component.
This technique is relatively simple and may facilitate EVAR
in a greater proportion of patients presenting with a rup-
tured AAA. Alternatively, if larger-diameter infrarenal stent
grafts were available, they might also have a role in such
patients.
In our patient, despite the presence of a type I en-
doleak, we postulate that the endovascular device seems to
have somehow supported the ruptured segment. This
Fig 3. Computed tomogram 3 years after emergency EVAR
showing no endoleak, no increase in AAA diameter, and an intact
endograft. Concentric luminal thrombus is seen within the proxi-
mal segment of endograft.would account for the fact that the patient remains alive at36 months. It is our usual practice to treat type I endoleaks
aggressively. However, this patient developed significant
cardiorespiratory and renal impairment after surgery, and
we believed that he would not tolerate further intervention.
This is the first patient in our series who has developed
concentric thrombus in the endograft. We suspect that this
is due to the fact that the upper segment of the graft was
wide relative to the lower segment. Laminated thrombus
would be expected to form in a manner similar to that seen
in aneurysmal segments of any artery.
In conclusion, ruptured AAAs may present with chal-
lenging anatomy for endovascular intervention. Successful
EVAR in such cases may necessitate novel approaches, such
as the one described in this report.
The authors thank Andrew England (research radiog-
rapher) for his help in acquiring the radiologic data and
images.
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